mortality in motorsports. 13 To simplify this approach, the period will span 1950-1965 and cover F1, NASCAR's top series (currently sponsored by Sprint), plus the annual events of 24 Heures du Mans (LeMans), and the Indianapolis 500 (Indy 500). The century's mid-point as the baseline is significant due to the formation of two motorsport organizations with regulatory and race sanctioning authority for competitive automobile racing. The first was the creation of NASCAR by Bill France, Sr. in 1948 for American stock-car racing and the second being establishment of the FIA in 1950 for the rest of the world. 14 Within the FIA's top series of F1, the chief protagonist in its growth has been (and still is) the British businessman Bernie Ecclestone although most of his control began to occur in the mid-1960s. 15 While both organizations have grown to include several series (the FIA has exponentially more), there are some distinct differences in these entities. The races which are sanctioned by the FIA are, with very rare exception, all "road" courses which means they follow the topographical surface with left and right turns to include some series on public roads/trails worldwide.
However, the NASCAR series' are overwhelmingly American, always traveling counterclockwise on purpose-built "ovals" which means they are generally oval in form with track surface banking from 5-degrees to greater than 30-degrees at the superspeedways of Daytona (Florida), Atlanta (Georgia), and Talladega (Alabama).
This stimulates the question of how NASCAR in particular, may have evolved to its current racing format in a softly deterministic manner. By limiting the series to oval tracks, might it be possible that, as David Nye explains, "Once a society chooses…its preferred system…it is difficult to undo such a decision."? 16 The Sprint Cup, 36-race series has only two non-oval circuits and those are fully enclosed road courses where but a handful of teams have any success as the set-ups and driving techniques are exponentially different than running ovals at full song. Many fans of NASCAR have indicated they want more road courses.
With regard to automobility, the decade following the immediate postwar years revealed many new possibilities for discovery by societies on both sides of the Atlantic.
Among those avenues in Europe was the new option for individual travel at a time of that person's or family's choosing, to a destination they chose. This was enabled by the availability of modest cars affordable to most people, who suddenly had more leisure time and could draw upon more disposable income than in any earlier period. 17 In America, the new possibilities emerged in consumptive behavior and found expression in spending the considerable amounts cached in savings after years of rationing and doing without various goods and services. 18 One of the manifestations of this revived consumerism in America was through the acquisition of increasingly powerful and faster cars.
As car owners and enthusiasts became more interested in the automobile reflecting personal expression, national pride, or various other reasons, growing numbers were drawn to motorsports for its demonstration of men harnessing speed while pushing physical limitations with technological innovation. 19 What was not immediately recognized by the public was how automobile racing was actually an element of the entertainment business that was developing around other professional sports. 20 So, even though this connection was not readily apparent to all, the seeds were sown that racing, as a spectacle, needed to deliver something of value to the consumers of this sport. Thus, an interconnected causality developed whereby spectators and enthusiasts demanded close and exciting competition, race teams spent more (time, labor, and money) to innovate technologically in order to meet that demand, and drivers used those technologies to push speed and control boundaries even further.
Pushing those limits sometimes resulted in catastrophic failures and fatal outcomes that 
GROWING THRILLS
The first 15 years of organized racing at the premier levels was truly an epoch of unbridled experimentation as individuals and teams sought to push the limits, in spite of the relatively few regulations. In NASCAR, one of the masters of ingenuity in 7 circumventing the "grey areas" of regulations was the colorful crew chief Smokey
Yunick. He was a mechanic by trade and an occasional car designer who could easily and quickly interpret various driver descriptions and feedback necessary to alter the car's set-up for each particular circuit. 22 More importantly he owned twelve automotive and safety patents, was responsible for a whole host of innovations for the automobile and related technologies, and was inducted into the International Motorsport Hall of Fame in 1990. He was not always successful in skirting the relatively concise rulebook (compared to current rules), but hen he was, it contributed to his drivers earning almost sixty NASCAR victories and one Indy 500. Among the legendary tales of his escapades were numerous fuel tank modifications and one instance of a car he built whereby NASCAR inspectors had a long list of infractions he needed to fix before they would allow the car to race, then they removed the gas tank. After starting the car sans fuel tank, he drove toward the garage area informing the officials that they apparently needed to add one more violation. 23 There were many other notable crew chiefs in NASCAR such as Bud Moore, Leonard Wood and Dale Inman who were exceptional at coaxing speed out of their machines but Smokey Yunick was particularly adept at his craft.
At Indianapolis in the 1950s, experimentation for the annual 500 mile race was displayed when a car with a modified Cummins turbo-diesel truck engine earned the pole position with the best qualifying speed for the 1957 competition. Beyond merely the fuel/engine combination, the significance was that driver Fred Agabashian was very experienced and thus able to control the disproportionately heavy car during the
aggressive measures needed to qualify -although his efforts resulted in shredded tires after just the minimum required four qualifying laps. Agabashian's earning the "pole" position shocked not only the fans and spectators, but the remainder of the 33-car field as well. That said, it is important to note here that a quarter century earlier a Cummins diesel entrant was the only car to ever complete the 500-mile race without stopping for fuel. 24 Lamentably, the 1957 effort was struck down by a simple design flaw which placed the air intake too close to the bottom of the car allowing tire discard marbles or "clagg" to build up and block air flow resulting in a DNF, for Did-Not-Finish. was also inspired by, "cross-pollination of ideas from other engineering fields and not just through having a blinkered approach to your own discipline." 27 This in tempus unconventional approach contributed to a major shift in the world of motorsports. Prior to the mid-1960s, the center of racing technology was a collection of small Italian specialty manufacturers clustered around the Modena and Turin areas in support of Maserati, Alfa-Romeo, among others, plus the Ferrari quest for undisputed superiority among the automotive elite in both motorsports and the motorcar. 28 However, while
Enzo Ferrari was fixated on powerful engines in the front as the measure of successfully pushing limits of speed, Chapman and his fellow Brits were pushing those limits by combining innovative engineering design with greater control. Mercedes-Benz (MB) racing teams in the early 1950s had rejoined the racing elite with a Janus-like aura both from Interbellum successes and resentment/embarrassment fostered by the two world wars. The MB Silver Arrows racing team had returned in the magnificently-engineered new W196 with skilled drivers managing both horse-power and traction to achieve championship success until a major tragedy occurred at the 1955 LeMans 24-hour endurance race. 31 The worst incident in motorsport history, it resulted in the deaths of 80 spectators and over 120 injured when Pierre Levegh's car, travelling approximately 150 mph, touched another car and caromed over the earthen embankments naively intended to deflect danger from the stands, disassembled itself in mid-air and spewed burning fuel onto magnesium carbody segments to which the unwitting fire crews applied water thus exacerbating the fire.
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This incident illustrated above occurred on the front-stretch, across from the pit lane/garage area, which had the largest gathering of people anywhere along the circuit.
In the formal reviews of the crash, it was determined to have been a racing accident related to technical disparity between teams' use of brake types 32 but individual blame/responsibility among drivers was never fully resolved. Consequently, the next four Grand Prix races were cancelled, Mercedes withdrew from racing entirely for decades not returning to Formula One until 55 years later, and Switzerland banned all motorsports, a ban that is still in effect today. 33 The shameful irony is that track owners and race organizers wanted throngs of people to attend these events yet they were unwilling to incur the expense of strong protective measures so they chose to have earthen embankments or bales of hay along the track peripheries. At the 1961 F1 race began increasing the quality of their engines, thus raising the standard other manufacturers had to reach in order to retain current, and attract new, consumers. 35 The specifics of how Hemi's achieved such an extra measure of power is less significant here than how it affected purchase and decision-making criteria by those who could afford the extra cost. As we know from the literature on postwar social and cultural history, the seemingly global desiderata of most of the consuming public was for anything American, especially cars 36 , and beyond that, the allure of Detroit "Hemi's". 37 Page | 14
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This yearning for American cars would continue with much greater intensity until the global 1973 oil crisis. Conversely, efforts by non-U.S. car manufacturers to penetrate the American market on a large scale were rebuffed well into the 1960s. The reason was because at the time it was simply a market-driven issue, Americans were just not interested in the smaller and lighter European or Japanese models believing "heavier cars were said to be safer because they 'held the road' and protected their passengers in a collision.", plus misgivings about quality. 38 However, those forays by foreign car companies into the American domain would grow roots as the decade neared its end.
Simultaneously, innovative American companies such as Kaiser, Nash, and Tucker died out in various ways, assisted by the car-masters of Detroit as documented elsewhere in scholarly literature.
As important as it was for consumers to have their cars quickly accelerate to full song, it was equally important to quickly slow or stop in a controlled manner and prevent the violent simultaneous demonstration of all three of Newton's laws of motion. 39 Braking systems as offered on the majority of production cars of that era had been, in retrospect, anemic in relation to their ever increasing speed and mass. It was during the 1950s that the diffusion of disc brakes slowly began with their initial implementation in Europe. 40 While Jaguar had been racing with disc brakes since the early 1950s, the first mass production car with this system was the aforementioned 1955 Citroën DS. In the United States however, Chrysler made overtures with disc brakes in the 1950s followed in the 1960s by a few other marques until the 1980s when a trickle effect took place as car companies started selectively including them. Due to their higher cost and requirement for greater hydraulic pressure, American companies of the 50s and 60s
clearly were not interested in the increased expense of disc brakes. During those years, the management teams of American auto manufacturing firms adopted a self-fulfilling path of what later became anecdotally known as "safety doesn't sell" despite less than convincing empirical data to either support or deny this assertion. 41 The inaction on the part of the American government to over-rule those firms can be likened to having displayed a similar behavior as that of F1 track organizers' disinterest in the safety of its constituents as outlined above. 42 However, as callous as it might be, there may also be the consideration that, because of a virtually uniform exposure to danger or suffering through experiences during the Second World War, the initial acceptance of mortality was a zeitgeist of driving cars as well as attending a racing event. 43 Concurrent with the diffusion of disc-brake technology onto the market was the formation of a "knowledge community" by research and company-employed engineers who were dedicated to the development of the vehicular Anti-lock Braking System (ABS). 44 However, what seemed to stymie efforts to implement ABS technology during the 1950s and 1960s was partly due to the common business dilemma of passing a company's cost/benefit analysis as well as the familiar "Leonardo Problem" of technology. As Joel Mokyr eloquently explains: "…gadgets and devices can be conceived that are known to be possible, but cannot be built efficiently because supporting technologies are lacking". 45 A problem inextricably linked with innovation that would cause implementation delay well into the final years of the century before it was effectively included with passenger cars. Furthermore, as a foreshadowing of brake innovation yet to develop, exploration of regenerative braking for automotive applications began in the 1920s, 46 and the French engineer-inventor F. E. Myard was investigating the notion of regenerative braking using rubber rings in 1950. 47 The methods for recovering kinetic energy lost through the braking function later became a topic of intense exploration as the broad roll-out of ABS features were coming on the market for passenger cars in the late-1990s and in racing during the 2010s known by the name KERS.
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GROWING PAINS
The society, and technology. 49 In motorsports the atmosphere was more like a Wild West environment with minimal regulations and limited enforcement of the few that did exist.
Innovators designed, built, and assembled exciting technology by calculated engineering formulas for some and others did so by simply relying on their senses. 50 Prior to the FIA finally establishing fuel guidelines in the late 1950s, teams were involved in pseudoscience as mentioned at the beginning of this article. As for physical safety in European motorsports, there was no movement toward correcting the problems until the late 1960s, and this mirrored the way public safety regulations developed in America. For NASCAR and Indy Car, however, the matter was not as outrageously bleak as those events took place on closed oval tracks which became ringed by guardrails, known in the industry as Armco barriers for the company that initially provided them for race-tracks. However, it soon became apparent that one level was not sufficient as stock-cars continued to periodically hurtle over the barriers,
fortunately not always with catastrophic results. Over time, levels were added until three high was determined to be an appropriate barrier, thereafter by concrete walls. The struggle over installing them at European tracks was partly based on those lighter cars not being able to safely dissipate energy in a crash. for enjoyment value increased pressure on participants (in all fields) to supply both increased speed and control capabilities. As a result qualification and racing lap records were broken annually while people taking trips by car completed their treks faster (usually) in 1965 than they did in 1950.
Technological knowledge during this period was not always shared openly since motorsport is a secretive industry, but was acquired through observation of innovation once in use. 54 It was only when a race-car was on the track that opponents could learn what their opposites were developing. More recent knowledge flow took place through personnel changes, the shuttering or starting of race teams, discontinuation of sponsorship or of a production vehicle, etc. Granted, secrets and intellectual property were protected but techniques and experiential knowledge remained with the individual.
While an initial thought might be to focus on just the race teams that would be a mistake as it would overlook the highly significant specialty manufacturing companies which supplied race teams with intricate parts 55 . It is purely by coincidence that this paper ends with 1965 which was the year Ford introduced its now-iconic Mustang sports car while attorney Ralph Nader began embarrassing the American car companies and their attitudes/behaviors which were briefly mentioned above. 57 As a quick overture for those who may not be aware of Mr.
Nader, while the Detroit car companies promulgated their seemingly hegemonic agenda over all things automotive, his congressional testimony and research showed a pattern of misinformation and disregard for safety measures by those corporations. For a closing analogy, I again draw upon the large body of literature covering social and cultural history on the latter half of the twentieth century. If the years 1950-1965 and the decade immediately after were likened to musical pieces, they could be portrayed by the slow starting yet ever increasing, almost manic ending tempo of a tarantella dance, 58 or "In the Hall of the Mountain King" from Edvard Grieg's Peer Gynt with its crescendo finale, or even the American hard-rock group Blackfoot's "Highway Song"
where the final chords are repeated faster and faster as they fade away into silence. I referred above to a "crawl" for this 15-year segment but the speed by which the trajectory climbed over the subsequent ten years escalated exponentially. The momentum pushed past the "run" stage until the relationship between society and cars (in both automobility and motorsports) came to a crashing halt which required regulatory first aid. 
